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ABSTRACT		THROW	ME	A	LIFELINE:	A	COMPARISON	OF	PORT	CITIES	WITH	ANTITHETICAL	ADAPTATION	STRATEGIES	TO	SEA-LEVEL	RISE			Claudia	Marie	Risner	Old	Dominion	University,	2018	Director:	Dr.	Regina	Karp				 Sea-level	rise	(SLR)	is	a	manifestation	of	climate	change	that	is	particularly	hazardous	to	port	cities	that	must	remain	on	the	waterfront	to	function,	yet	are	increasingly	battered	and	flooded	by	encroaching	storms,	and	sinking	into	the	rising	saltwater.	Despite	sharing	a	common	high	level	of	risk,	port	cities	are	choosing	antithetical	adaptation	strategies	that	range	from	hard-engineered	structural	flood	protection,	to	behavioral	modifications,	to	innovative	soft-engineered	measures,	to	doing	nothing	at	all.	Why	is	this?	Are	transnational	city	networks,	such	as	C40	Cities,	a	lifeline	to	drowning	cities?	Do	differences	in	governance	structure,	financial	capacity,	risk	tolerance	to	the	hazard,	or	the	influence	of	special	interest	groups	matter?			 These	factors	and	the	interplay	of	civil,	public,	and	corporate	actors	in	the	context	of	changing	environmental	conditions	are	examined	in	this	cross-disciplinary	qualitative	study	to	understand	their	effects	on	adaptation	decision-making	processes	over	time.	Four	at-risk	global	port	cities—Venice,	Rotterdam,	Guangzhou,	and	Miami—were	selected	for	comparison	based	on	their	antithetical	adaptation	strategies	of	retreating,	climate	proofing,	innovating,	and	denying.				 The	Panarchy	model	of	nested	four-stage	adaptive	renewal	cycles	frames	the	ongoing	and	cross-scalar	interaction	of	stakeholders	and	special	interest	groups	at	the	city,	national,	transnational,	and	international	levels.	This	methodology	enables	the	identification	of	patterns,	power	distributions,	and	path	dependencies	that	contribute	to	appropriate	or	maladaptive	adaptation.				 As	is	characteristic	of	complex	adaptive	systems,	this	study	finds	that	decisions	cannot	be	correlated	with	a	single	factor.	For	those	cities	that	display	key	characteristics	of	resilience,	SLR	is	a	catalyst	for	proactive	and	appropriate	adaptation.	For	others,	socio-economic	and	
socio-political	factors	trump	environmental	factors	in	deciding	whether,	when,	and	how	a	city	decreased	its	risk	to	SLR	hazard.				














































































































































































































































































































	 Dependent	Variable:	Resilience		 As	the	literature	review	explained,	resilience	is	a	concept	that	originated	in	biology	and	ecology.	Vulnerability	is	the	antithesis	concept,	which	has	its	roots	in	the	social	sciences.	Viewing	SESs	holistically	in	the	context	of	climate	change	forces	a	reckoning	of	terminology.	Resilience	is	now	used	as	a	descriptive	characteristic,	alongside	vulnerability,	for	cities	and	is	considered	useful	particularly	for	hazard	management	and	disaster	recovery.13	Adoption	of	the	resilience	characteristic	into	social	science	has	spurred	creation	of	sets	of	metrics	and	indices	for	comparing	cities’	adaptation	policies.14	It	is	now	considered	a	critical	lens	that	is	useful	for	viewing	climate	change	and	other	dynamic	forces	that	disturb	SESs.			 The	first	step	in	operationalizing	resilience	for	this	study	is	to	define	urban	resilience,	describe	a	continuum	of	resilience,	explain	a	set	of	characteristics	in	the	context	of	adaptation	to	climate	change,	and	discuss	an	index	of	resilience	in	cities.	This	section	draws	predominantly	from	the	Resilience	literature.	












	 	 Continuum	of	Resilience		 Second,	most	systems	are	resilient,	more	or	less,	and	a	system’s	resilience	to	a	specific	hazard	at	any	point	in	time	will	lie	on	a	continuum.	Fragile	systems,	which	fail	when	faced	with	stressors,	are	least	resilient.	They	are	located	at	one	end	of	the	spectrum	with	increasing	levels	of	resilience	lying	between	the	endpoints.	The	most	resilient	systems,	which	are	transformative,	are	at	the	opposite	end.	Just	beyond	this	scale	of	resilience	lie	anti-fragile	systems;	a	point	outside	the	realm	for	cities	because	they	are	too	institutionalized,	rigid,	and	complex	to	thrive	in	disorder.21	Cities	cannot	be	anti-fragile.				 Figure	3.3	illustrates	systems	on	a	scale	of	resiliency;	in	this	study	the	systems	are	cities.	Effective	adaptation	to	a	risk	moves	a	city	to	the	right.	An	example	of	a	less	resilient	city	is	New	Orleans	based	on	the	horrendous	damage	it	suffered	during	Hurricane	Katrina	in	2005.	Rebuilding	it	to	become	more	resilient	is	ongoing.		 						
	
																																																								20	Lebel	et	al.,	“Governance	and	the	Capacity	to	Manage	Resiliency…,”	3.	This	study	developed	these	questions.	21	Nassim	Nicholas	Taleb,	Antifragile:	Things	that	gain	from	Disorder	(New	York:	Random	House,	2012):	3-9,	and	32.	Talib	describes	antifragile	as	a	property	of	systems	that	thrive	in	disorder,	chaos,	volatility,	nonlinearity	and	stressors.	It	is	the	antonym	of	fragile,	but	beyond	resilient	and	robust.	
Fragile	systems	 	 	 	 	 	 					Transformative	 		 	 	 	 	 	 	 	 												Systems	 		 	











































































































































































































Approaches	 Options	 	Extent	of	Change	Protect	 Retreat	 Accommodate	Accepting	Losses	  ✔	 	 	 	Status	Quo	Reducing		Losses	  ✔✔	  ✔✔	  ✔	 	Adjustments	Choosing	Change	 	  ✔	  ✔✔	 Sustainable		Adaptation	Key:	✔	=	less					✔✔ =	more				 The	middle	option,	reducing	losses,	is	the	pragmatic	“Goldilocks”	approach	that	cities	with	large	populations	and	economic	values	gravitate	toward.107	Why	is	that?	Reducing	
losses	acknowledges	the	hazard—and	the	concern	that	stakeholders	have	about	the	risk—and	dedicates	resources	to	reduce	vulnerability	and	increase	resilience,	yet	admits	that	it	is	not	logistically,	economically,	or	politically	feasible	to	abandon	and	relocate.108	This	approach	can	be	combined	or	applied	in	sequence	with	measures	from	the	other	two	approaches.	For	example,	a	city	may	have	an	adaptation	strategy	of	reducing	losses	by	strengthening	protection	of	existing	infrastructure,	flood-proofing	design	requirements	and	restricting	land	use	zoning	for	new	development,	and	activating	an	early	warning	system	and	robust	evacuation	plan	in	the	short	to	mid-term.	The	longer-term	plan,	
choosing	change,	for	implementation	when	protective	measures	fail	and	the	risk	becomes	unacceptable,	would	include	relocating	the	most	vulnerable	segments	of	the	population	and	shifting	inland	those	functions	formerly	performed	at	the	waterfront,	if	possible.			







Options	 Category	 Characteristics	 Mechanism	 Measures	Protect	 Structural	 Hard-engineered	armoring	 Public	and/or	private	funds	 Barriers,	dikes,	sea	walls		 	 Soft-engineered	ecosystem	restoration	 Public	and/or	private	funds	 Natural	buffers,	dunes,	marshes		 Non-structural	 Behavior	modification	 Zoning,	insurance,	awareness	 Public	education	of	risks	and	options	Retreat	 Non-structural	 Maintaining	coastal	ecosystems,	rolling	easements.			 Statutes,	property	rights,	assessments	
Public	access	to	intertidal	zones	



































































































































































































































































































































































































































































































	 	 	 								Figure	7.1.	Florida’s	shoreline	as	it	was	during	the	last		




































































































































“We believe that without a professionally well thought out adaptation plan in place, 
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Figure	3.1	Four-stage	adaptive	cycle:	conservation,	release,	reorganization	and		 exploitation.	Image	credit	and	source:	Panarchy,	edited	by	Lance	H.	Gunderson	and	C.	S.	Holling.		 Copyright	©	2002	Island	Press.	Reproduced	by	permission	of	Island	Press,		 Washington,	D.C.		Image	use	policy:	Permission	granted	1	February	2018.	See	screenshot	of	letter	on	next		 page.		
Figure	3.2	Panarchy,	a	heuristic	model	of	nested	adaptive	renewal	cycles.	Image	credit	and	source:	Panarchy,	edited	by	Lance	H.	Gunderson	and	C.	S.	Holling.		 Copyright	©	2002	Island	Press.	Reproduced	by	permission	of	Island	Press,		 Washington,	D.C.		Image	use	policy:	Permission	granted	1	February	2018.	See	screenshot	of	letter	on	next		 page.	
	
























Figure	5.3	Aerial	view	of	Maeslant	Barrier	in	the	Niewe	Waterweg,	near	Rotterdam.		1.	Image	credit:		“New	Waterway	Storm	Surge	Barrier”	from	World	66:	The	Travel	Guide		 You	Write.	Source:		The	image	was	originally	posted	on	World	66:	The	Travel	Guide	You	Write	 http://www.world66.com/europe/netherlands/lib/gallery/showimage?pic=europ	 e/netherlands/new_waterway_storm		It	has	since	be	redistributed	and	is	available		 in	the	Wikimedia	Commons.		 https://commons.wikimedia.org/wiki/Category:Maeslantkering#/media/File:Maes	 lantkering_closed.jpg	Image	use	policy:	The	file	is	now	licensed	under	the	Creative	Commons	Attribution-Share		 Alike	1.0	Generic	license.	Free	to	share	under	the	condition	of	proper	attribution.	
	






























Figure	7.2	North	Atlantic	Ocean	currents	Image	credit:	Encyclopædia	Britannica,	Inc.	Source:	Major	warm	and	cold	currents	of	the	North	Atlantic	Ocean,	image	under		 “Additional	Media”	in	the	article	entitled	“North	Atlantic	Current”	written	by	the		 Editors	of	Encyclopædia	Britannica,	Inc.		 https://www.britannica.com/place/North-Atlantic-Current		Image	use	policy:	Editors	sent	this	link:		 	 	 		 http://corporate.britannica.com/termsofuse.html.		See	screenshot	of	terms	of	use		 on	next	page.		 	
		
	
259	
					 	
		
	
260	
VITA		Claudia	M.	Risner	Graduate	Program	in	International	Studies	(GPIS)	Old	Dominion	University	7045	Batten	Arts	&	Letters	Norfolk,	VA	23529	Crisn001@odu.edu		
EDUCATION	Old	Dominion	University,	Norfolk,	VA	PhD	in	International	Studies,	major	in	International	Political	Economy	May	2018	
Throw	me	a	Lifeline:	A	Comparison	of	Port	Cities	with	Antithetical	Adaptation	Strategies	to	
Sea-Level	Rise	Advisors:	Dr.	Regina	Karp,	Dr.	David	C.	Earnest,	Dr.	Steve	A.	Yetiv,	and	Dr.	Hans-Peter	Plag		JFK	School	of	Government	at	Harvard	University	in	Cambridge,	MA	National	Security	Fellow	2002-2003	
Keeping	Terrorists	out	of	the	Box:	Examining	Policies	to	Counter	Seaborne	Container	
Terrorism	Co-authors:	CDR	Bruce	Loveless,	CDR	Daniel	McClellan,	and	LTC	John	Valentine		Advisor:	Graham	Allison,	Director,	Belfer	Center	for	Science	and	International	Affairs		Naval	War	College	in	Newport,	RI	Master	of	Arts	in	National	Security	and	Strategic	Studies			November	1994		Naval	Postgraduate	School	in	Monterey,	CA	Master	of	Science	in	Systems	Technology	in	Joint	Command,	Control	and	Communications	March	1990	
Using	Continuous	Voice	Recognition	to	Operate	the	Research	Evaluation	System	Analysis	
(RESA)	Wargame	Co-author:	LCDR	Mary	Luanne	Hoeller	Advisor:	Gary	K.	Poock			University	of	Southern	California	in	San	Diego,	CA	Master	of	Science	in	Systems	Management	May	1987	
		
	
261	
EMPLOYMENT	HISTORY	Officer	in	the	United	States	Navy	Served	29	years	on	active	duty	at	four	overseas	and	11	stateside	duty	stations	including	four	command	tours.	Served	as	a	Fleet	Support	Officer	and	then	as	a	senior	leader	of	the	Foreign	Area	Officer	community	until	retirement	as	a	Captain.	Commissioned	2	April	1982	at	Officer	Candidate	School	in	Newport,	RI	1981-2010		
PUBLICATIONS	Opinion	Commentary	“Protect	our	Ports”	
The	Baltimore	Sun,	Friday,	14	March	2003	Co-authors:	Bruce	Loveless,	Daniel	McClellan,	and	John	Valentine	
	
	
	
	
	
	
	
	
	
	
		
